There is an ongoing discussion whether floods occur more frequently today than in the past, 7
Introduction
across the country to identify emergent patterns in seasonality. 146 To quantify temporal changes in annual high flows, we divided recorded values for the 69 147 gauges and modeled data from the 37 000 subbasins by the average value for the reference 148 period ) to obtain the relative anomalies at each site. These anomalies were then 149 averaged separately for the country and each region to arrive at a relative change for each 150 domain and each year. Frequency analysis was based on the proportion of gauging sites that 151 exceeded the 10-year flood. The frequency was determined for each year in each region. 152 To relate climate drivers to flood changes, time series of temperature and precipitation data 153 were extracted from the S-HYPE model for each subbasin and dataset (1961-2010 and 1961-154 2100). Also, these data were averaged for the country and each region based on site-specific 155 annual anomalies compared to the long-term average for the reference period at each 156 subbasin. Relative changes were considered for average and extreme precipitation, but 157 absolute values were used for temperature (at 2 m). 158 To distinguish major long-term changes in the flood-generating mechanisms, seasonal 159 changes in magnitude and frequency of high flows were analyzed by separating peaks 160 occurring in March-June and July-February, respectively. In Sweden, spring peaks occurring 161 in March to June along the south-to-north climate gradient are driven mainly by snowmelt, 162 whereas autumn/winter peaks are primarily rain driven. Thus analyzing each group separately 163 can provide information about any shift in hydrological regime and dominant processes that can cause high flows. We also investigated variation in timing of daily high flows in specific 165 rivers in 15 selected catchments to assign changes to catchment-specific processes. In this 166 assessment, the last 25 years, which were very mild, were highlighted to illustrate any shift 167 toward the projected future. 168 Model results presented here were subjected to Gauss filtering, with a standard deviation 169 corresponding to a moving average of 10 years, to distinguish between flood-rich and flood- 
Results

175
The four hydroclimate regions in Sweden were analyzed both separately and combined using 176 the 69 catchments and the S-HYPE model. However, this showed no clear difference in trends 177 between regions, and therefore all results presented below apply to the entire country. autumn floods in the 1920s were actually higher than in recent decades.
Model performance and comparison of trends in simulations
197
In the S-HYPE model (version 2010), the median absolute error was 15% for annual 198 maximum daily flows at 157 gauging sites for both the calibration and the validation period 199 (Fig. 3) . Median underestimation was -0.7% for calibration but -3.5% for validation. The Figure 4 shows the large differences we obtained in spatial patterns of precipitation and 
235
The simulated change in average river flow varied ± 30% for different parts of Sweden.
236
The model results based on the Echam forcing showed higher flow in the northern mountains 237 and decreased flow in the rest of the country by the end of the century (Fig. 4) . In contrast, Our findings confirm that assessments of future climate change can differ markedly 254 depending on the climate model that is applied, even if the same emission scenario is used. 255 The two projections in our study were far from covering the full range of uncertainty, 298 Assessing the past 100 years, we found no significant trends and only very small mean 299 deviation in maximum daily flows ( Table 2 ). The mean deviation for the autumn floods 300 versus the reference period at the 69 river gauges was 9%, which means that the reference 301 period was not representative of autumn floods, as can also be seen in Fig. 2 . In contrast to the 302 results for the last 50 years (Fig. 6 ), we found a negative trend in the autumn high flows for 303 the last 100 years, although this was not statistically significant according to the trend test. especially when using Hadley forcing, which resulted in a +3% increase per decade. Both 311 these trends for the future were significant at P = 0.05, which confirmed the visual inspection 312 of changes in flow regime in the Gauss curves (Fig. 7 ). (Figs. 5 and 6) , it seemed that the trend toward increased autumn floods was already very 365 strong at that time, but this trend disappeared when we used 100 years of observations (cf.
Combining results to detect long-term changes in high flows
366 Table 2 and Fig. 7) . This demonstrates that a period of 50 years is insufficient to detect trends 
485
The S-HYPE model is also assumed to be valid for ungauged basins, as has been 486 confirmed by values from blind tests for independent gauging stations being comparable to 487 those calibrated for groups of similar catchments (Arheimer and Lindström, 2013). S-HYPE 488 captures hydroclimatic variability across Sweden, even though the gradients in temperature 489 and precipitation in this country are larger than the estimated change in climate projections. 490 However, variables that are sensitive to temperature (e.g., evapotranspiration) should be 
Conclusions
532
The present results indicate that there will be some shifts in flood-generating processes in 533 Sweden in the future, and rain-generated floods will have a more marked effect. It is also 534 plausible that there will be a greater climate impact on specific rivers than on the average for Table 1 . Deviation (%) in relation to the mean for the reference period ) and trends (slope in percent per decade) for annual anomalies in high flows at the 69 river gauges, using observed discharge from gauges and S-HYPE modeled discharge, the latter with Hadley or Echam forcing from observed climate and climate projections. Bold numbers indicate a significance level of P = 0.05 (Yevjevich, 1972) . Table 2 . Summary of analysis of daily high flows in observed time series representing 100 years in the past and modeled time series for 100 years in the future. Deviation (%) in relation to the mean of the reference period ) and trends (slope as percent per decade) are given for annual high flows, frequency of 10-yr flood, and spring and autumn flood. Bold numbers indicate a significance level of P = 0.05 (Yevjevich, 1972 
